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Lung cancer in a welder; case report
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ABSTRACT

There are more than one million deaths due to lung cancer every year. Occupational exposure is thought to be responsible for
10% of lung cancer cases. A 51-year-old male patient applied to our clinic with complaints of weakness and rapid fatigue that
have been going on for 1 month. In his professional history, it was learned that he has been working as welder for 24 years. On
the thoracic computed tomography, a nodular lesion of approximately 5 cm in size with irregular borders and approximately
1.7 cm in size with irregular borders in the anterior left upper lobe, surrounding the hilar vascular structures, was observed
in the left hilar region. On the PET-CT scan, there was intense metabolic activity uptake in interactions in cells. Biopsy taken
from the endobronchial lesion detected in fiberoptic bronchoscopy was reported as adenocarcinoma. The International Agency
for Research on Cancer (IARC), classifies carcinogens that cause cancer development in humans into 4 groups. Welding fume
exposure in our case is in group 1 accoriding to IARC.Here, we presented a occupatsonal lung cancer case related to the

welding fumes.
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INTRODUCTION

Cancer is a multifactorial disease with complex causes
of development and an increasing incidence and mortality
worldwide. It is believed that this condition is caused by an
increase in the prevalence of cancer-predisposing conditions
with the growth of the population, aging and socioeconomic
developments. Occupational exposure is thought to be
responsible for 10% of lung cancer cases. This is due to the
fact that in many occupational risk factors, the essential
route of exposure is via inhalation. At the same time, the
synergistic effect of smoking also plays a critical role in cancer
development.”? The International Agency for Research on
Cancer (IARC), an independent scientific organization
within the World Health Organization, classifies carcinogens
that cause cancer development in humans into 4 groups.
Factors considered to be definitely carcinogenic in humans
are included in Group 1.* Welding fume exposure in our case
is in group 1 accoriding to IARC. Here, a 51-year-old welder
diagnosed as lung cancer is presented.

CASE REPORT

A 5l-year-old male patient applied to our clinic with
complaints of weakness and rapid fatigue that have been
going on for 1 month. He has never smoked a cigarette.
There was no history of cancer in his family. On physical
examination, his general condition was good, vital signs
were stable, respiratory sounds were heard normally during
the chest examination. Laboratory values at the time of

application were within normal limits. In his occupational
history, it was learned that he has been working as a welder
for 24 years, and exposed to mixture of welding fumes.
Posteroanterior chest radiograph showed homogenous
opacity in the left hilar area, 1.5 cm nodular density in the left
upper zone, and a consolidated area in the left middle zone
(Figure 1). On thoracic computed tomography, a soft tissue
lesion with irregular margins, approximately 5 cm in size,
surrounding the hilar vascular structures was observed in
the left hilar region. In addition, a nodular lesion measuring
approximately 1.7 cm with a partially irregular border was
observed in the upper left lobe anterior (Figure 2a, 2b). On
the PET-CT scan, pathological increased metabolic activity
involvement was observed in the central soft tissue lesion
of about 5 cm size in the left lung (SUVmax: 16.76). There
was increased metabolic activity uptake in an irregularly
circumscribed nodular density increase of approximately 1.7
cm in the anterior upper lobe of the left lung (SUVmax: 6.17)
(Figure 3). No extrapulmonary involvement was observed on
PET-CT. Endobronchial lesion was observed in the patient
who underwent fiberoptic bronchoscopy. The biopsy taken
from the lesion was reported as adenocarcinoma (Figure
4). Chemotherapy (Alectinib) was started by the Oncology
Department for the patient who had a positive Alk mutation.
The patient evaluated by the clinical council of occupational
diseases was accepted as occupational lung cancer with
his current occupational history, clinical and radiological
findings, and his legal notification was made.

EY' HC  HD

@ G) @@ This work is licensed under a Creative Commons Attribution 4.0 International License.


https://orcid.org/0000-0003-3410-4847
https://orcid.org/0000-0003-1098-4405
https://orcid.org/0000-0003-4834-1317
https://orcid.org/0000-0003-4767-6393
https://orcid.org/0000-0003-4790-8369
mailto:serhatozgun@hotmail.com

J Pulmonol Intens Care. 2023;1(2):46-48

Lung cancer in a welder

Figure-1: Chest X ray showed homogenous opacity in the left hilar area, 1.5
cm nodular density in the left upper zone, and a consolidated area in the
left middle zone

Figure-2: a, b On thoracic computed tomography, a soft tissue lesion with
irregular margins, approximately 5 cm in size, surrounding the hilar
vascular structures was observed in the left hilar region. In addition, a
nodular lesion measuring approximately 1.7 cm with a partially irregular
border was observed in the upper left lobe anterior

Figure-3: On the PET-CT scan, pathological increased metabolic activity
involvement was observed in the central soft tissue lesion of about 5 cm size in
the left lung(SUVmax: 16.76). There was increased metabolic activity uptake
in an irregularly circumscribed nodular density increase of approximately 1.7
cm in the anterior upper lobe of the left lung(SUVmax: 6.17)

DISCUSSION

5-10% of cancer development is explained by hereditary
mechanisms, and the remaining part is attributed to the
environmental and occupational factors.> Large cohort
studies have proven the relationship between smoking and
lung cancer.®” The development of lung cancer in smokers is
about 20%. Aproximately 90% of patients with lung cancer

Figure-4: a Tumor cells forming a cribriform structure (HEX400)
b Keratin 7 positivity in tumor cells (Keratin 7X400)
¢ TTF1 positivity in tumor cells (TTF1X400)

were also smoker.®? Familial cancer syndromes are considered
rare, and the majority of cancers occur sporadically.” Our
case had never smoked and had no family history of cancer.
Millions of workers in Turkey and around the world are
exposed to welding fumes, which are composed of complex
substances and rich in metals. Welding fumes refer to all kinds
of fumes generated during the joining or cutting of metals
with various welding techniques.* There are various welding
techniques, the most common being arc welding where an arc
between the filler metal and the work is the heat source (such
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as Shielded metal arc welding, tungsten inert gas welding) and
gas welding where energy is provided. The composition of the
fumes depends on the nature of the filler metals, powders,
combustibles, electrodes and electrode coatings, in addition to
welding techniques.*!*"* The size of the weld particles formed
as a result of the welding process varies between 10 nm and
20 mm depending on the process, and approximately 90%
of them are smaller than 2 microns. Therefore, it can easily
reached to respiratory tract.!»'* According to the results of
the TARC review, welding fumes have been identified as the
definitive human carcinogen.” The carcinogenic feature of
welding fumes have been thought as suppressing the immune
system and causing chronic inflammation.”® Solid tumors
that are thought to be caused by exposure to occupational
carcinogens in humans appear to develop cancer about 10-12
years or more after exposure. Cancers originating from the
blood and lymphatic system, such as leukemia and lymphoma,
are usually seen 3-7 years after exposure to occupational
carcinogens. Hematological cancers that grow more slowly
(e.g. myelodysplasia or low-grade lymphomas), on the other
hand, may occur later.14 In 2006, Ambroise er al."® designed
a meta-analysis of 66 epidemiological studies, they found that
the risk of lung cancer was 26% higher in welders. Hospital-
based studies in Argentina in 1999 and Finland in 2005
reported an increased risk of squamous cell carcinoma among
workers exposed to welding fumes.'®"” Paris et al."® reported an
increased risk of adenocarcinoma among workers exposed to
welding fumes in a hospital-based study in France in 2006. Our
case, who had no smoking history and no family history of
cancer, had a diagnosis of lung adenocarcinoma that developed
24 years after the onset of welding fumes exposure. In a case
where causality and temporal relationship between cancer
diagnosis and exposure were established, a legal notification
was made by diagnosing occupational lung cancer.

CONCLUSION

As a result, the possibility of lung cancer should be kept
in mind in the follow-up of those exposed to welding fumes,
since the risk of lung cancer increases in relation to welding
fumes exposure in welders.
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